Introduction
Semi-arid climate characterizes the north of Colombia; nevertheless, the rains in this zone can form temporary shallow ponds that can house a variety of organisms. These small aquatic ecosystems have largely been neglected, and most of them are totally unknown in its invertebrate biodiversity. Cladocerans group are invertebrates essential as components of the food chain, playing an important role in the trophic webs, transferring energy from the primary producers (e.g. phytoplankton, Periphyton) until secondary consumers (e.g. fish, macroinvertebrate larvae) (Melão et al. 2005) .
In Colombia, the knowledge about the cladoceran fauna has been increased in recent years considerably (Fuentes-Reinés & Elmoor-Loureiro 2015a , Fuentes-Reinés et al. 2012 , Fuentes-Reinés & Zoppi de Roa 2013 , Fuentes-Reinés 2014a , 2014b , 2014c , 2015 , Kotov & Fuentes-Reinés 2014 , Sinev & Fuentes-Reinés 2016 , Fuentes-Reinés et al. 2018 . According to Fuentes-Reinés et al. (2018) , there are 107 valid species in Colombia, being the Caribbean region the one with the largest number of recorded species (72 spp.) .
Taxonomic studies on cladoceran fauna in the La Guajira Department are scarce (Fuentes-Reinés 2014a). This study is aimed to investigate the cladoceran fauna in a temporary pond from northern Colombia, provide descriptions and appropriate illustrations of some remarkable taxa, and improve the knowledge on the distribution of some cladoceran species in Colombia and the Neotropical region.
Material and methods
Biological samples were collected from a small temporary pond, Maicao-La Guajira, Colombia, (11°23ʹ04.63ʺN, 72°16ʹ31.10ʺW). Qualitative surveys were realized during October and November 2018 and January and February 2019. The surveyed area was dominated by Prosopis juliflora (Trupillo) and Caesalpinia coriaria Divi-Divi), which are some typical plants of the zone. Cladocerans were most numerous in habitats associated with the roots of plants. The water temperature during sampling was 31.8 °C, conductivity 1464 µS/cm values, pH 7.99 and dissolved oxygen 3.97 mg/L. (average of the values observed in two sampling periods), and they were measured with a multiparameter WTW 350i.
Sixteen samples were collected using 25 L bucket, vertically hauled among vegetation and open water, after it was filtered with a 45 μm mesh size plankton net to obtain concentrates of 100 ml that were immediately preserved in 70% alcohol. Three samples were stained with Bengal Rose, and the cladocerans were sorted out and embedded in toto within a drop of a glycerol-formaldehyde mixture for its dissection. Images acquiring were performed with a Kodak Easy Share C140 digital camera attached to a microscope. Individuals were measured in lateral position, from the anterior end of the rostral area to the posterior margin of the valve, using an ocular micrometer. Identifications were according to Korovchinsky (1992) , Elmoor-Loureiro (1997), Hudec (2000) , Smir-nov (1996), Fuentes-Reinés and Zoppi de Roa (2013) and Fuentes-Reinés et al. (2012) . Voucher specimens were deposited at the Centro de Colecciones Biológicas de la Universidad del Magdalena, Colombia (CBUMAG).
Results
Eighteen cladocerans species were identified in temporary ponds in the course of this study. Of these species, twelve are new records for La Guajira Department. They belong to five families and eleven genera (Table 1) . Chydoridae showed the highest species richness (6), followed by Sididae (5), Moinidae (3), Macrothricidae (3) and Daphniidae (1). Brief remarks and descriptions, with illustrations, for the relevant species, are given below.
Family Sididae Baird, 1850 Genus Diaphanosoma Fischer, 1850 1. Diaphanosoma brevireme Sars, 1901 Synonymy: Diaphanosoma neotropicum Brehm and Thomsen, 1936; D. sarsi Van de Velde et al. 1978 in Fuentes-Reinés et al. (2012 .
Material examined: 3 adult females, catalog number: CBUMAG: MEI: 0014
Remarks: In our pond, it was the least abundant species among the genus Diaphanosoma and was collected in January. The specimen examined bears the diagnostic features of D. brevireme as described by Korovchinsky (1992) , Fuentes-Reinés et al. (2012) , and Fuentes-Reinés and Elmoor-Loureiro (2015b). Habitus robust with roundish-oval head as in Figure 1A . This species can be easily separated from its congeners by a combination of the following characteristics that are present in our specimens: (1) folded ventral margin, (2) denticles on postero-ventral valve margin which decrease proximally ( Fig. 1B) . Body length is between 644 -672 μm (n= 3). In Colombia, this species only has been reported in the Caribbean and Andean region (Kotov & Fuentes-Reinés, 2015b) .
Genus Sarsilotona Korovchinsky, 1985 4 . Sarsilotona serricauda (Sars, 1901) Synonymy: Laptonosis fasciculata Daday, 1905; Birge, 1910; Sarsilatona serricauda, Korovchinsky, 1985 . In Fuentes-Reinés et al. (2012 :125.
Material examined: 3 adult females, catalog number: CBUMAG: MEI: 0017
Remarks: It was collected in November. Habitus robust ( Fig. 2A ), antenna I large ( Fig. 2B ) with sensory papillae and long spinulose seta on the end of the basal part. In the Neotropics, S. serricauda can be confused with S. behningi; nevertheless they can be separated by:
(1) two unequal spines on distal of the first segment of upper 2 segmented antennal branch in S. serricauda ( fig. 104 ). In the examined specimens from La Guajira, the spinules on the long sensory seta of antenna I is very short ( Fig. 2B ) but they are long in the specimens reported by Korovchinsky (1992, fig. 92 ) from Itatiba-Brazil. This character appears to be variable in the species. Body length is between 700 -728 μm (n= 3). In Colombia, it is distributed in the Andean and Caribbean regions (Kotov & Fuentes-Reinés 2015b) .
Genus Pseudosida Herrick, 1884 5. Pseudosida sp.
Remarks. This genus has been only hitherto reported in the Neotropical, Nearctic, Australasian, Oriental regions, and is represented by four species: P. ramosa (Daday, 1904) , P. bidentata Herrick, 1884, P. australien- sis Korovchinsky, 1983 and P. szalayi (Daday, 1898) . The two former have been recorded in the Neotropics (Korovchinsky, 1992 , Fuentes et al. 2012 , Kotov & Fuentes-Reinés, 2015b , 1977; C. cornuta, Montú and Gloeden, 1986; Elmoor-Loureiro, 1998 in Fuentes-Reinés et al. (2012 :128
Material examined: 16 adult females, catalog number: CBUMAG: MEI: 0019
Remarks: Habitus as Figure 2E . It was formerly described from Australia (Sars 1885) and has been recorded in a global scale in the tropics and subtropics (Elías-Gutiérrez et al. 2006 ). This species can be presented in two variant forms: (1) with cephalic projection (Fig. 2F ),
(2) without cephalic projection. In Colombia, both forms has been recorded (Fuentes-Reinés & Elmoor-Loureiro 2015a). Ceriodaphnia cornuta is considered a species complex and its diversity is underestimated (Sharma & Kotov 2013) . Hitherto, only two molecular studies have been carried out. The first applied molecular study was in Mexico and Guatemala (Elías-Gutierrez et al. 2008 ) and the second one was in Australia, showing strong continental endemism (Sharma & Kotov 2013) . Body length is between 392 -420 μm (n= 16). It was collected in all the sampled period. In Colombia, it occurs in the Amazon, Andean and Caribbean regions Brehm, 1953 in Fuentes-Reinés et al. (2012 .136
Material examined: 25 adult females, catalog number: CBUMAG: MEI: 0020 Remarks: This species was collected between macrophytes during November. This is the only known species within genus Moinodapnia and can be recognized by bearing four setae on terminal segment of exopod of second antenna. Body length is between 840 -868 μm (n= 25). In Colombia, this species has been reported from the Andean, Amazon and Caribbean regions (Kotov & Fuentes-Reinés 2015b) . The genus needs to be revised worldwide. figure 3A , the postabdomial claw with an unequal bident tooth (Fig. 3B ). Limb I with an anterior seta on the penultimate segment (Fig. 3C ). The male habitus as figure 3D and can be distinguished from female by: 1) the long antenna ( Fig. 3D) ; 2) IDL with a strong long curved hook and two elements (Figs. 3E-F). Body length is between 910 -938 μm (n= 10).
Genus
According to Elías-Gutierrez (2019), Moina micrura from American continent are a complex of species, formed at least by five distinct lineages and require further detailed studies. In Colombia, it is distributed in the Andean, Amazon and Caribbean regions (Kotov & Fuentes-Reinés 2015b) . The genus needs to be revised worldwide 9. Moina reticulata Daday, 1905 Material examined: 2 adult females, catalog number: CBUMAG: MEI: 0022
Remarks: It was collected in October in open water. This species was originally described by Daday 1905 and has been reported in Neotropical and Afrotropical regions (Daday 1905 , Lamoot & Dumont 1974 . Nevertheless, the population from the latter region could probably be an undescribed species (Kotov & Fuentes-Reinés 2015b). Body length is between 560 -588 μm (n= 2). In Colombia, it occurs in the Amazon and Caribbean regions.
Family MACROTHRICIDAE, Norman & Brady, 1867 Genus Macrothrix Baird, 1843 10. Macrothrix elegans Sars, 1901 Material examined: 4 adult females, catalog number: CBUMAG: MEI: 0023
Remarks: Macrothrix elegans is one of the most common Macrothrix species in the Neotropical region , and is considered a phytophylous species (Sousa & Elmoor-Loureiro 2008) . It was collected in November among macrophytes and was less abundant amid the observed Macrothrix. The body is ovoid (Fig.  4A ). In the Neotropics, M. elegans can be differentiated from its congeners by: (1) antenna I straight to slightly curved with 7 -9 short transverse rows of denticles on anterior surface ( Fig. 4B ), (2) valve with striae ( Fig. 4C ), (3) postabdomen bi-lobed and narrowed distally with slightly robust denticles on preanal margin ( Fig. 4E ), (4) swimming seta without proximal setules (Fig. 4F ).
In terms of the well-known intraspecific variability of the species , specimens from La Guajira are identical in most aspects to those reported in Brazil. However, they showed a subtle difference in the setae on the IDL of limb I which were more curved and stronger in La Guajira population ( Fig. 4D ) than in Brazilian specimens described by fig. 91 ). Body length 588 -658 (n= 4). In Colombia, it occurs in the Caribbean region (Kotov & Fuentes-Reinés, 2015b Remarks: In our samples, it was the most abundant species among Macrothrix. In Colombia, this species only has been reported in the Caribbean region (Kotov & Fuentes-Reinés, 2015b) . This species need to be revised. Body length is between 336 -364 μm (n= 8). In our study it was collected in October and November Genus Grimaldina Richard, 1892 12. Grimaldina freyi Neretina and Kotov, 2017 Synonymy: Grimaldina brazzai Richard in Sars 1901: . 28-31, pl. 5: figs. 1-14; Hollwedel et al. 2003 : p. 78, figs. 10-40. ? Grimaldina brazzai Richard in Kořínek 1984 pl. XXVI, fig. 1 ; Silva-Briano 1998: p. 151, figs. 9, 10; Garfias-Espejo & Elías-Gutiérrez, 2003: p. 108, figs. 1-8; Elías-Gutiérrez et al. 2006: p. 12-13, figs. 21-31; Fuentes-Reinés et al. 2012 : fig. 12 a-d. In Neretina & Kotov (2017) :307
Material examined: 4 adult females, and 1 adult male catalog number: CBUMAG: MEI: 0025, CBUMAG: MEI:0030
Remarks: It was found among vegetation in February. Female habitus as in Figure 5A , antenna I tubular with a row of spinulae along posterior margin, decreasing distally ( Fig. 5B ), antenna II (Fig. 5C ) with setal formula 0-1-1-3/0-1-3, the largest seta of proximal endopod segment armed by short stiff setulae on proximal and distal portions ( Figs. 5C-D) , basal segment bearing a small spine and bisegmented seta (Fig. 5E ). Postabdomen large and semircular, divided in two lobes (Fig. 5F ). ODL and IDL of trunk limb I with one and three setae respectively (Fig.  6A) , trunks limb II-V undistinguishable from description of Neretina & Kotov, 2017 , the latter one ( Fig. 6B ) with round and ovoid preepiodite and epipodite respectively, the outer exopod with a setulated seta reaching beyond the preepipodite (Fig. 6B) , the inner portion of exopod with two subequal setae, the proximal one is about 2 times longer than the distal one ( Fig. 6C ).
Male habitus as in female but smaller (Fig. 6D) , antenna I as in female but with rows of spinulae in both anterior and posterior margin (arrowed in Fig. 6E ). Antenna II as in female (see Neretina & Kotov 2017, fig 11B, present data,  Fig. 5E ). Trunk of Limb I with a strong curved copulatory hook (Fig. 6F) . ODL very large with one seta, IDL with 3 setae subequal size, trunk limb V as in female. Body length of female is between 700 -714 μm, and male is 546 μm This genus is composed by two species: G. brazzai Richard, 1892 and G. freyi, which are superficially similar; nevertheless they can be separated by: (1) (2) the ratio of seta 2/seta 3 length on the inner distal portion of exopod of the fifth thoracic limb is about 2 in G. freyi (Fig.  6C , Neretina & Kotov 2017 figs. 13D-E) vs. 4 in G. brazzai (Neretina & Kotov 2017 , figs 6D-E), (3) the setullated seta on outer exopod of trunk limb V goes beyond the preepipodte in G. freyi (Fig. 6B , Neretina & Kotov 2017, fig 13C) whereas in G. brazzai the setullated seta reaches the half of preepipodite (Neretina & Kotov 2017, fig 6C) ; (4) the basal segment of antenna II of G. freyi male bears one long seta (Fig. 5E ) vs. 3 setae in G. brazzai (Kořínek 1984, plate XXVI, fig 6) ; (5) the IDL of trunk limb I of G. freyi male bear 3 setae vs. 1 seta in G. brazzai (Kořínek 1984 , plate XXVI, fig. 3 ) nevertheless this structure could have been overlooked by Kořínek (1984) and more specimens should be analyzed.
In term of intraspecific variability, the antenna II of the male of G. freyi from Colombia was observed to bear a row of spinulae on posterior and anterior margin (Fig.  6E) vs. one row on posterior margin in population from Brazil (Sars 1901 , fig 13) , it is possible this row of spinules could be overlooked by the author.
Family CHYDORIDAE Dybowski & Grochowski, 1894 emend. Frey, 1967 Genus Kurzia Dybowski & Grochowski, 1894 13. Kurzia polyspina Hudec, 2000 Material examined: 5 adult females, catalog number: CBUMAG: MEI:0026
Remarks: It was found among macrophytes in January and February, habitus as in Figure 7A . Labrum triangular (Fig. 7B) , three connected head pores (Fig.  7C ). In Colombia this species can be confused with K. cf media nevertheless they can be separated by: (1) distal corner of postabdomen forming a lobe not protruding beyond terminal claw base with three thick denticles in K. cf media (Hudec 2000 , fig 13, Fuentes-Reinés et al. 2012 fig. 21B ) while in K. polyspina the postabdominal distal corner does not form lobe and bears one denticle (Fig. 7D, Hudec 2000,fig. 19 , Fuentes-Reinés et al. 2012, fig. 20D ), (2) the two longest IDL setae bear different spicules (2+1) in K. polyspina (Fig. 7D, Hudec 2000, fig  21; Fuentes-Reinés et al. 2012, fig 20C) whereas in K. cf media they are uniform and fine (Hudec 2000 , Fuentes-Reinés et al. 2012 fig 21D) . In Colombia, this specimen occurs in the Caribbean region (Kotov & Fuentes 2015b) .
Body length of female is between 490-518 μm
Genus Leydigia Kurz, 1875 14. Leydigia cf. striata Birabén, 1939 Material examined: fifty adult females, 5 adult males catalog number:CBUMAG: MEI: 0027, CBUMAG:MEI:0029-1,CBUMAG:MEI:0029-2 Remarks: It was found among macrophytes in all samplings and was the most abundant observed species among the family Chydoridae. The morphology of the fifty adult female specimens from La Guajira, Colombia agrees in general with previous descriptions and illustrations of the species (Kotov et al. 2003 , Kotov & Elías-Gutierrez 2004 , Kotov 2009 , Fuentes-Reinés 2014b , Fuentes-Reinés & Elmoor-Loureiro 2015a . Leydigia cf striata can be recognized from its congeners by a unique combination of characters including: (1) The female postabdomen is the narrowest among its congeners of acanthocercoidesgroup; (2) setules in lateral fascicules on labrum are shorter or the same size as marginal setae; (3) preanal margin of female postabdomen with hillokcs, (4) basal segment of the distal most scrapper of Limb II (setulated). These distinctive traits are also present in La Guajira specimens examined, thus its identity can be herein confirmed.
The male habitus as Figure 7F . Rostrum short, antenna I reaching the tip of the rostrum with thick male seta and slender antennular sensory seta about ¼ of length from distal end (Figs. 7F, 8A) . Labral keel triangularovoid, setulles in lateral fascicules shorter or the same size as marginal setae (arrowed in Fig. 8B ). Three major head pores of equal size (Fig. 8C) , distance from posterior pore to posterior margin of head shield (PP) about 1.8 -2.0 distance between anterior and posterior pores (IP). Lateral head pores minute, located about 0.09 IP from midline, at the level of anterior major head pore. Trunk of Limb I with large, U-shaped copulatory hook with tiny spines on the marginal end ( Figs. 8E-F) , very difficult to observe. ODL very large, IDL with four setae of subequal size: one male seta, two large and one-minute setae (Figs. 8E-F) . Postabdomen narrower than female (Figs. 9B-C), with maximum height in the middle, height/ length ratio= 2.26 -2.46. Preanal margin with 2 -4 hillocks (Fig. 9D ). Numerous fascicules (14 -16) of lateral setules on proximal half of postanal and anal margin (Fig. 9C) , postabdominal claw slender than female, basal spine present (Fig. 9E ) or absent. Penis relative thick, shorter than claw with a stylet at its tip (Fig. 9F ).
Hitherto only one male specimen has been reported from Lake Titicaca (Harding 1955 , Kotov et al. 2003 Kotov 2009 ) and some subtle difference can be observed in our specimens: (1) preanal margin of postabdomen with hillocks in Colombia population (Fig. 9D ) while it is absent in specimen from Lake Titicaca (Kotov et al. 2003 , fig 96; Kotov 2009, fig 381) , (2) IDL with 3 long subequal and one minute setae (Figs. 8E-F ) vs. 3 setae (Kotov et al. 2003, fig. 99; Kotov 2009, pag. 74) ; (3) with three tiny spinule on the margin end of copulatory hook in Colombia population (Figs. 8E-F) , wich were not mentioned in the description of the specimen from Titicaca Lake (Kotov et al. 2003) . It is possible that this character was overlooked. Body length of male is between 588 -658 μm (n= 5) Variability: one male was observed to bear four long setae, instead three long and one minute setae (Fig. 9A) . Another male was observed to bear the minute spine on the base of postabdominal claw.
15. Ovalona cf. glabra (Sars, 1901) Material examined: 2 adult females, catalog number: CBUMAG: MEI: 0028 Remarks: It was found among macrophytes during February. The specimens present the general characteristics of O. glabra, such as the habitus (Fig. 10A) , three connected head pores (Fig. 10B ), oval labrum (Fig. 10C) , postabdomen (Fig. 10D) , and Limb I (Fig. 10E ). Some features observed in the specimens, on the other hand, do not entirely match with Ovalona glabra, suggesting a probable new species. However, the available material was not sufficient for a complete comparison and description of a new taxon of the species rank. Therefore, more specimens should be analyzed. Body length 364 -434 (n= 2).
Genus Chydorus Leach, 1816 16. Chydorus nitidulus (Sars, 1901) Synonymy: Alonella nitidula Sars, 1901; C. nitidulus, Rey and Vásquez, 1986 in Fuentes-Reinés et al. 2012:152. Material examined: 2 adult females, catalog number: CBUMAG: MEI: 0033-1, CBUMAG: MEI: 0033-2, CBU-MAG: MEI: 0033-3
Remarks: It was originally described as Alonella nitidula by Sars, 1901 and later allocated in the genus Chydorus by Frey 1982a. This species was found among macrophytes during January and has a wide distribution in the northern Colombia (Kotov & Fuentes-Reinés 2015b) . Body length 308 -322 (n= 2).
Genus Dunhevedia King, 1853 17. Dunhevedia odontoplax Sars, 1901 Material examined: One adult female, catalog number: CBUMAG: MEI: 0032-1, CBUMAG: MEI: 0032-2 Remarks: It was originally described by Sars (1901) . This species, together with D. crassa, was the least abundant among the observed Chydoridae. It was found among macrophytes during January, habitus as in Figure 11A, postabdomen oval and small with many fine spinules on lateral side (Fig. 11B) , posterior-ventral of valve with one denticle (Fig. 11C) . Its main features is the presence of one denticle on labral plate (Fig. 11D ). Body length 434 µm (n= 1).
Dunhevedia crassa King, 1853
Synonymy: Dunhevedia dvihallyana Ponyi, 1955 , D. eureticulata Kottász, 1913 , D. interrupta Brehm, 1936 , D. neglecta Daday, 1903 in Kotov et al. 2013 .
Material examined: 1 adult female, catalog number: ponds are non-existent, which is probably due to insufficient efforts in cladoceran research, sampling difficulties, and taxonomical problems. This is in contrast with others countries such as Brazil, Argentina, Spain, France, Portugal, South Korea, Chile (Boix et al. 2001 , Crispim & Freitas 2005 , Waterkeyn et al. 2008 , Caramujo & Boavida 2010 , Vignatti et al. 2012 , Diniz et al. 2013 , Jeong et al. 2015 , Cepeda-Pizarro et al. 2015 , where some studies on cladoceran fauna have been carried out in temporary ponds.
The species richness of microcrustacean taxa in this work (18) is high as compared with the results of other researches in temporary ponds. For example, Cepeda-Pizarro et al. (2015) reported two cladoceran species from four temporary ponds in in the Tambo-Puquíos wet pasture (Andes of north-central Chile), Boix et al. (2001) observed five cladocerans species to Northeastern Spain, Crispim and Freitas (2005) in a semi-arid to northeastern Brazil (Paraiba state)and Caramujo and Boavida 2010 in the Natural Park of the Southwest and Vicentina and Coast reported 10 cladoceran species, Waterkeyn et al. (2008) observed 17 cladoceran species from 30 temporary ponds in Southern Frances, Vignatti et al. (2012) recorded three cladoceran species in central region of Argentina (La Pampa province). However, Diniz et al. al. (2015) in South of Korea, in their studies about cladoceran fauna, found a higher species richness (22 and 26 species respectively) than our studies. The richness of species in temporary ponds depend on: (1) heterogeneity and the varied network of habitats they provide, (2) hydroperiod, (3) the size and depth of the pond, (4) sampling method (Boix et al. 2001 , Razgour et al. 2010 Studies about cladoceran fauna in temporary ponds in Colombia have been neglected and, therefore, we expect that this manuscript will motivate an increase in this kind of studies, supported by a robust taxonomic base, leading to new records and, consequently, to a better comprehension of the Colombian diversity of freshwater microcrustaceans.
